Pharmacologic properties of a low molecular weight dermatan sulfate: comparison with unfractionated dermatan sulfate.
The anticoagulant, pharmacodynamic, and antithrombotic properties of a low molecular weight dermatan sulfate (molecular weight range 1600 to 8000, peak 4000) were compared with those of unfractionated dermatan sulfate (molecular weight range 12,000 to 45,000, peak 25,000). Anticoagulant activities were evaluated as the ability of the compounds to catalyze the inhibition of thrombin in the presence of heparin cofactor II in a purified system and to prolong the activated partial thromboplastin time or the thrombin clotting time of human and rabbit plasmas. On the basis of weight, low molecular weight dermatan sulfate was two times less potent than unfractionated dermatan sulfate. After bolus intravenous injection into rabbits, the volume of distribution of low molecular weight dermatan sulfate was 10 times larger than that of unfractionated compound, and the half-life of disappearance was two to four times longer despite a 1.4 to 2.3 times higher total clearance. The bioavailability of low molecular weight dermatan sulfate from its subcutaneous depot was 100%; it was absorbed faster from that depot than unfractionated dermatan sulfate. The antithrombotic activities of unfractionated and of low molecular weight dermatan sulfate were also examined with a Wessler-type model with tissue factor as the thrombogenic stimulus. When evaluated 3 minutes after a bolus intravenous injection, unfractionated dermatan sulfate was twice as active as low molecular weight dermatan sulfate on the basis of weight. With subcutaneous injection, 10 mg/kg of low molecular weight dermatan sulfate generated an activity in plasma equivalent to 5.6 micrograms/ml 1 hour later. This concentration was associated with a significant antithrombotic effect that lasted for less than 6 hours.(ABSTRACT TRUNCATED AT 250 WORDS)